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About Us

* Biocomplexity Institute at the University of Virginia
* Using big data and simulations to understand massively
interactive systems and solve societal problems

e Over 20 years of crafting and analyzing infectious
disease models

* Pandemic response for Influenza, Ebola, Zika, and others
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Model Development, Outbreak Analytics, and Delivery Team
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Overview

e Goal: Understand, evaluate, and develop COVID-19 indicators from the
wide variety of existing indicators for Virginia

* Approach:
* Monitor existing indicators
e Study new data sources and combinations of existing sources

* Qutcomes:

* New indicators and metrics for measuring disease in the Commonwealth of
Virginia
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Key Takeaways

Declines continue in COVID-19 cases and hospitalizations and most other indicators
e COVID-19 Growth indicators are consistent with this trend continuing

* COVID-19 Severity indicators remain steady

* Declines felt across all age-groups

The situation continues to change. Models continue to be updated regularly.



COVID-19 Surveillance
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Number of Localities by PCR Test Positivity

less than 5%
—— 10% or more
5to 10%

T 1
Jul oct

Apr Jul oct Jan

last_date

Jan
2022

County level RT-PCR test positivity

-: <5.0% (or <20 tests in past 14 days)
Orange: 5.0%-10.0% (or <500 tests and <2000
tests/100k and >10% positivity over 14 days)
-: >10.0% (and not “Green” or “Yellow”)



District Trajectories

Hockey stick fit
Portsmouth
Goal: Define epochs of a Health District’s COVID-19 incidence o= N
to characterize the current trajectory e 0
Method: Find recent peak and use hockey stick fit to find i
inflection point afterwards, then use this period’s slope to 1
define the trajectory " L

T T T f T
Apr May Jun Jul Aug
2020
Report Date

Weekly Case Rate Weekly Hosp Rate

Description Slope (per 100k) Slope (per 100k)
Declining Sustained decreases following a recent peak slope < -0.88/day slope < -0.07/day
Steady level with minimal trend up or down -0.88/day < slope < 0.42/day -0.07/day < slope < 0.07/day
Sustained growth not rapid enough to be considered a Surge 0.42/day < slope < 2.45/day 0.07/day < slope < 0.21/day
In Surge Currently experiencing sustained rapid and significant growth 2.45/day < slope 0.21/day < slope

Py

=<1
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District Case Trajectories — last 10 weeks

15<=R<2
ll<=R<15
09<=R<1.1
0.5<=R<0.9
0.2<=R<0.5
R<02

Number of Districts
Current Week Last Week T
26 (29) L L

Casea 100~ o Smoathing o | cesenionk-ve sstang
oo o0

—

- Chrange Pl -
- rrum e

e

10000

= - vr
epert Do
Rappahannock Rapidan - Slow Growth mmm
Cages100K boSmoetning | | - - Camex100K 4 Smocrhing | 1
| — ormnex : | — Grerooe | i »
el i | |
P e ] i '
] | ! »
B i ! i
3 1 " ) i i
( ) B i F .
TR R B W B mE B m o w TR R R R D T e s T
o " ar
b
povar ot 15
1 Central Shenandoah - Slow Growth .
“ H s camssiam w0 swostnng CaReIE o Smecthing H
L camncan o] = crenor :
- “ hange Famt range Fant i B
. G ; i
Curve shows smoothed case rate (per IOOK) . . |
I B R g = = = = = W = o = T =
. . . = o e = o ar s o ar = o e
Trajectories of states in label & chart box e s e
Henrico - Plateau Three Rivers - Plateau Eastern Shore - Slow Growth
o Canex100K - o Smwothig o [T —— | - PE—— ! " Eames100K - o Smocthing i o0 Eases/ LUK - Ho Srcething ! |
. N « — ! — caseaon ] 60— Casaatoan | — a0
w = e | Xy : ange s Change rin
Case Rate curve colored by Reproductlve . JEEE s o] : o e
: = i : 10
= ] @ : -
» | = [
numoper - :
" Pt
] n
TR R E w n W w h o w Tmomomom e o omowouomouow ok omom o W m n oW oa W
o e o o s i ™ e - o wr m ™ ... i o wr
an &k 2 A s s
e Dok Hepert oo e Dok ot ot Hesar e
Central Virginia - Declining Piedmaont - Declining Richmand - Declining Hampton - Plateau
e T T [ Cavmaom e srating  Errrr—— LT = e T [ == s T v " ;
ao] — camrin [ © i : ' oo | — tiimneon [ (S i (S ek o] — comncar |
[ = : : = Chanse mire o - - Granga s Crango ot = :
- J, ! ! w2 » - o' L N |
oo » = | = » * i !
L : = | i = ) o @ i n » ;
| » | = - o 0 |
. " | . n w - i » 15 {
¢ ! ; ; -
T FC N T T T L £l TR B o1 1 % EEEC TR @ s ow o m om o B oW a0
o s - ™ I - - b wr - - - o . s - wr - - - ™ P
E-Y & EH 5 A 5 £ e
wopert st eport Dot [ wepert Oate epert Dt [ oo ot
st Piedmont - Dex Pittsylvania Danville - Declining Southside - Declining _m_ Western Tidewater - Declining sapeake - Declining Partsmouth - Plateau
W Cazeiico% -Ha Sroatng 2 Caze4008 - Ha S f Lo ‘Cazaionn e Smoarng = Caset/ 100k o smeetning | 232K e Smactang i
L xemone i o] = oo

— Gumioon
e

rore.
- from daie

WE W R HE

i

FC I TR T T TR T

i UNIVERSITYs VIRGINIA

o I TR TR T R TR T T TR TR T T T )

10-Mar-23 BIOCOMPLEXITY INSTITUTE



District Hospital Trajectories — last 10 weeks
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CDC’s COVID-19 Community Levels
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https://www.cdc.gov/coronavirus/2019-ncov/your-health/covid-by-county.html

District Trajectories with Community Levels
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https://www.cdc.gov/coronavirus/2019-ncov/your-health/covid-by-county.html
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Estimating Daily Reproductive Number —
Hospital Admissions Based

110 —— Ttalled

March 7th Estimates

Date Confirmed Date Confirmed
Re Diff Last Week

Region

State-wide 0.901 0.028
Central 0.916 0.043 S R
Eastern 0.821 -0.151
Far SW 1.045 0.182 S e
Near SW 0.837 0.135
Northern 0.887 -0.021
Northwest 1.042 0.106

Methodology

* Wallinga-Teunis method (EpiEstim?) for cases by confirmation date
Serial interval: updated to discrete distribution from observations (mean=4.3, Flaxman et al, Nature 2020)
Using Confirmation date since due to increasingly unstable estimates from onset date due to backfill

1. Anne Cori, Neil M. Ferguson, Christophe Fraser, Simon Cauchemez. A New Framework and Software to Estimate
Time-Varying Reproduction Numbers During Epidemics. American Journal of Epidemiology, Volume 178, Issue 9, 1 Day
November 2013, Pages 1505—-1512, https://doi.org/10.1093/aje/kwt133
13
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https://doi.org/10.1093/aje/kwt133

Wastewater Monitoring

Wastewater provides a coarse early warning of COVID-19 levels in communities
* Overall, in the US, there is an increase in sites with increased levels of virus compared to 15 days ago
* Growth seen in the category where current virus levels are at or exceeding max of previous historical levels

US Historic percentile of current detected levels over the past weeks
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https://covid.cdc.gov/covid-data-tracker/#wastewater-surveillance

COVID-like Illness Activity

Virginia CLI and cases comparison

COVID-like lliness (CLI) gives a measure of COVID

0
transmission in the community 40000 -~ feporied cases  Seeuen
* Emergency Dept (ED) based CLI is more % 30000 4
correlated with case reporting EZOOOO_
e Urgent Care (UC) is a leading indicator but may <
be influenced by testing for other URIs % 10000 7
« UC CLI declining statewide with current levels = 0
lower than that observed since Aug 2022 - . - 22
Central Region Eastern Region Northern Region Northwest Region Southwest Region
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Hospitalizations and Severe OQutcomes

Proportion of most severe

outcomes decreasing among those

who are hospitalized

* |CU has declined from ~20% of
hospitalized to 10-15% since
initial Omicron wave

* Recent trend up continues, with
nearly reaching late-summer
levels now

* Regional variation tracks state-
level

10-Mar-23

Virginia-wide — full pandemic

Virginia-wide — recent
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Hospitalizations in VA by Age

Age distribution in hospitals

relatively stable
e Overall hospitalizations declining
across all age groups — especially in ;
the 70+ age group i

Pediatric hospitalizations have been
low but have increased in last week

Virginia Hospitalizations by Age (all ages)
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https://cmu-delphi.github.io/delphi-epidata/api/covidcast-signals/dsew-cpr.html
https://healthdata.gov/Hospital/COVID-19-Reported-Patient-Impact-and-Hospital-Capa/anag-cw7u

Questions?

Points of Contact

Bryan Lewis
brylew@virginia.edu

Srini Venkatramanan
srini@virginia.edu

Madhav Marathe
marathe@virginia.edu

Chris Barrett
ChrisBarrett@virginia.edu

10-Mar-23

Biocomplexity COVID-19 Response Team

Aniruddha Adiga, Abhijin Adiga, Hannah Baek, Chris Barrett,
Golda Barrow, Richard Beckman, Parantapa Bhattacharya,
Jiangzhuo Chen, Clark Cucinell, Patrick Corbett, Allan
Dickerman, Stephen Eubank, Stefan Hoops, Ben Hurt, Ron
Kenyon, Brian Klahn, Bryan Lewis, Dustin Machi, Chunhong
Mao, Achla Marathe, Madhav Marathe, Henning Mortveit,
Mark Orr, Joseph Outten, Akhil Peddireddy, Przemyslaw
Porebski, Erin Raymond, Jose Bayoan Santiago Calderon,
James Schlitt, Samarth Swarup, Alex Telionis, Srinivasan
Venkatramanan, Anil Vullikanti, James Walke, Andrew
Warren, Amanda Wilson, Dawen Xie
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